Effects of human marrow stromal cells on activation of microglial cells and production of inflammatory factors induced by lipopolysaccharide.
There has been an increasing appreciation of the role that microglial cells play in neural damage. Marrow stromal cells (MSCs) can dramatically lessen neural damage in animal models, but the mechanisms involved have not been defined. This study aimed to investigate the effects of human MSCs (hMSCs) on the activation of primary microglia and the attendant production of pro-inflammatory factors stimulated by bacterial endotoxin lipopolysaccharide (LPS). Our study showed that hMSCs in co-cultures and in transwell cultures inhibited the activation of microglial cells, reduced the production of tumor necrosis factor-alpha (TNF-alpha) and nitric oxide (NO), downregulated the expression of inducible nitric oxide synthase (iNOS) and phosphorylated p38 mitogen-activated protein kinase (p38 MAPK), whereas hMSCs conditioned medium did not have any effect on microglial inflammation. To further investigate the mechanisms by which hMSCs exert anti-inflammatory effects, we examined the production of neurotrophic factors by hMSCs with enzyme linked immunosorbent assay (ELISA). Our results showed that the production of insulin-like growth factor-1 (IGF-1), vascular endothelial growth factor (VEGF), brain-derived neurotrophic factor (BDNF), and hepatocyte growth factor (HGF) was significantly increased by hMSCs when cultured in the conditioned medium from activated microglia. We conclude that hMSCs can inhibit microglial activation and the production of attendant inflammatory factors. In addition, hMSCs can interact with microglial cells through diffusible soluble factors, whereas cell contact is not a prerequisite for anti-inflammatory effects. Finally, hMSCs within inflammatory environment can significantly increase the production of neurotrophic factors, which may involve with the anti-inflammatory mechanisms.